The problem of delay-dependent condition for a new class of Takagi-Sugeno (T-S) 
Introduction
Lurie control system is an important nonlinear system. Like many other nonlinear physical systems, it can be expressed as a feedback connection of a linear dynamical system and a nonlinear element, where the nonlinearities always satisfy a sector condition. The notion of absolute stability was introduced by Lur'e in [1] based on these class of nonlinear systems. As the time-delay phenomenon is frequently encountered in several of engineering systems such as chemical process, biological systems, medical systems, mechanical systems, economic systems, long transmission lines and so on, the systems with time-delay are concerned extensively. Since the existence of time-delay is often the main source of instability and poor performance, some stability criteria of Lurie systems with time-delay have also been derived over the past years [2] . But the stability conditions mentioned above are all delay-independent, which are often conservative when time-delay is small. Based on this, a considerable number of delay-dependent absolute stability conditions have been proposed [3] . Moreover, since Lurie direct type control systems include a class of plants without any practicality in engineering practice, some delay-dependent stability conditions have also been proposed in [4, 5] for uncertain Lurie indirect systems.
On the other hand, the Takagi-Sugeno (T-S) fuzzy models described in [6] for the first time are powerful tools, which can provide an effective representation for complex nonlinear systems Therefore, the stability analysis and control synthesis of T-S fuzzy systems have attracted great attention from numerous researchers. In recent years, by using the LMI-based approach, several stability conditions for uncertain T-S fuzzy systems were derived in [7, 8] .
However, to the authors' knowledge, the absolute stability of T-S fuzzy Lurie control systems with time delay and time-variant uncertainties has not been addressed up to now,
Problem Formulation
In this section, we consider a class of uncertain T-S fuzzy Lurie control systems with time-delay, which is described by a Takagi-Sugeno (T-S) fuzzy model composed of a set of fuzzy implication. Each implication is expressed by a nonlinear time-delay Lurie control system and the i th rule of the T-S fuzzy model for each 1, 2, ir  is represented as follows:
Plant Rule : 
By using a center-average defuzzifier, product fuzzy interference, and singleton fuzzifier, the dynamic fuzzy model can be represented in following form:
Dt  are the same as the corresponding items in (1) . The fuzzy basis functions are described by: 
In this paper, a state feedback T-S fuzzy-model-based controller will be designed for the stabilization of the T-S fuzzy system (4). The i th controller rule is Control rule i : If 
Where  denotes the elements below the main diagonal of a symmetric block matrix, 
Then, the time derivative of V (t) along the trajectory of system (4) is given by
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It then follows from (10), (12), (13) and (16) that 
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By using schur complement formula again, the LMI (6) and (7) in Theorem1 can be verified. From (6) and (7), we have that
xt  , which shows that the uncertain T-S fuzzy Lurie system with time-delay described by (4) is absolutely stable. This completes the proof.
Numerical Example
In this section, a simulation example will be provided to illustrate the theoretical result developed in this paper. The uncertain T-S fuzzy Lurie system with time-delay considered in this example is with two rules 
 
And the maximum value of  is 0.77 in this numerical experiment.
By using the MATLAB Simulink Toolbox, the state response of the system (4) is shown in Fig.1 .The numerical and simulated results have shown that all the conditions of Theorem 1 are satisfied. 
Conclusion
In this paper, the problem of absolute stability for a class of uncertain T-S fuzzy Lurie control systems with time-delay is considered. We use T-S fuzzy models to describe lurie system in the form of a weighted sum of some simple linear subsystems, and we use LMI method, which has many advantages such as the use of simple, easy to computer implementation. Based on these point, a new system model is created, which is different from existing ones. Appropriate Lyapunov functional candidate have been defined, and a new delay-dependent condition for such system is obtained and described in the form of LMIs by using Lyapunov-Krasovskii functional (LKF) together with linear matrix inequality (LMI) approach. Mean-while, the results obtained by the free weight matrix method are less conservative than the fixed weight matrix method. Finally, the results of a numerical example have shown that the proposed result is feasible and effective.
